Transfer of data from the besm-4 to the besm-6 computer by Dajkovskij, A G et al.
CERN LIBRARIES, GENEVA 
CM-P00100676 
INSTITUTE OF HIGH ENERGY PHYSICS, SERPUKHOV 
Report IFVE SVM 70-73 
TRANSFER OF DATA FROM THE BESM-4 
TO THE BESM-6 COMPUTER 
A.G. Dajkovskij, V.N. Lumpov, V.D. Matveev and A.M. Punyaev 
Serpukhov 1970 
Translated at CERN by R. Hodge 
(Original: Russian) 
Not revised by the Translation Service 
(CERN Trans. 71-23) 
Geneva 
March 1971 
1. THE PURPOSE AND PRINCIPLE OF DATA TRANSFER 
The BESM-4 computer, which receives the results of physical measure­
ments from a scanning and measuring unit (SMU) stores a large amount of 
numerical data. Owing to its slow calculation speed, the BESM-4 computer 
will be unable to process stored data quickly and at the right time. 
Consequently, it is advisable to process this data on a computer with a 
high calculation speed. The IHEP BESM-6 computer is a machine of this 
type. 
The need to process data from the scanning and measuring unit on the 
BESM-6 computer called for the existence of a transfer system from the 
BESM-4 computer to the BESM-6. When this question was investigated, use 
was made of the experience gained in arranging a link between the BESM-6 
computer and peripheral equipment1). The authors are grateful to 
P.A. Gorichev, V.D. Zhil'chenkov, E.Yu. I. Rudin and E.D. Shcherbakov for 
their useful discussions and cooperation during the performance of this 
work. 
The transfer of data is effected during the direct connection of the 
computers by interrogation from the BESM-4 computer; the BESM-6 computer 
accepts the data through an exchange program. 
Taking in account the specific case of a sheet-by-sheet exchange 
with external memory storage on a BESM-6 computer, the size chosen for 
the data transfer was "1k". During transfer it is possible to issue in 
addition, over and above "1k" a list of eight service words. 
The transfer of data words is effected in parallel for 45 bits. The 
correspondence of the word bits of the BESM-4 and BESM-6 computers is 
shown in figure 4. 
A check that the data transfer is correct is made by the control 
bits of the words transmitted and a control sum for the array. The 
BESM-4 computer effects by means of a program the forming of the control 
bits of the words and the forming of (ΚΣ). The BESM-6 computer checks, 
by hardware, the control bits and by program the ΚΣ. 
The control bits in the BESM-4 computer are formed in accordance 
with the structure of the numerical control in the BESM-6 computer; the 
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44th bit of the BESM-4 computer word is the odd parity of the bits 1-24 
and is transferred to the 49th bit of the BESM-6 computer. The 45th bit 
of the BESM-4 computer word is the parity of the bits 24-43 and is trans­
ferred to the 50th bit of the BESM-6 computer. 
ΚΣ is formed cyclically by modulo 243. 
Before receiving the data, the BESM-6 computer requires to be fed 
with the signal "INTERROGATE" from the BESM-4 computer, by which the link 
program prepares the link circuits for work, after which the BESM-4 
computer receives the signal "AUTHORIZATION FOR EXCHANGE". The transfer 
of the data word from the BESM-4 computer to the BESM-6 computer must be 
accompanied by a synchro-pulse with a duration of 0.4 - 0.6 microseconds. 
On receiving the word, the BESM-6 computer produces by hardware the 
signal "REPLY TO SI", which is the authorization for the BESM-4 computer 
to issue the following word. 
After receiving an array of "1k", the BESM-6 computer verifies the 
correctness of the transfer and communicates to the BESM-4 computer the 
results of the check in the form of an "ERROR - NO ERROR" reply, which is 
taken into account by the programs of both the BESM-4 and BESM-6 com­
puters. 
A block diagram of the data transferred from the BESM-4 computer to 
the BESM-6 computer is shown in figure 1. 
2. PRINCIPLE OF OPERATION OF THE BESM-4 COMPUTER 
DURING THE TRANSFER OF DATA TO THE BESM-6 
a) Instruction of the BESM-4 computer 
"TRANSFER TO BESM-6" 
The instruction to interrogate for the transfer of data to the 
BESM-6 and the transfer itself are effected in the BESM-4 by a special 
instruction "TRANSFER TO BESM-6" (PB-6). The instruction "PB-6" is 
carried out according to the instruction for access to the external memory 
equipment of the machine (see ref. 3) whilst maintaining the principle of 
their execution, and is of the following form: 
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50 UCh Amzu Ak - is the preparatory instruction, 
70 An AΡ Aks - is the executive instruction 
where UCh = 2404 is the conventional number for transfer to the BESM-6. 
An is the beginning address of the transfer array, 
including the service words to the MOZU; 
Ak is the end address of the transfer array to the 
MOZU; 
AΡ is the transfer address in the event of incorrect 
transfer; 
Amzu Aks are indifferent. 
b) Description of the Principle of Operation 
of the "TRANSFER TO BESM-6" Instruction 
The instruction Ma "PB-6" is carried out in a standard manner and 
produces on the register Rg AlMa the control potential "PB-6" (fig. 1). 
The instruction Mb "PB-6" is sent according to a standard pattern, 
depending on pulse la, by the signal "START VZU" to the MUOp OI, but the 
MUOp OI does not, in this case, start up. The "START VZU" through the 
circuit "MUOp OF EXCHANGE WITH BESM-6" produces the "INTERROGATE" signal 
for BESM-6. When the "INTERROGATE" signal has been produced, BESM-6 
sends to BESM-4 the signal "AUTHORIZATION TO EXCHANGE" from which the 
signal "ALL CLEAR" is produced, which starts the MUOp for calling, on 
Rg 2, the first word of the array to be transferred. The pulse of the 
MUOp OI Ia Λ "1" T3 through "MUOp OF EXCHANGE WITH BESM-6" produces the 
"SM" for the removal to BESM-6 of the data from the code channels. When 
the word is received, BESM-6 gives "REPLY TO SI", by which is effected, 
in BESM-4, the removal of the data to Rg 2 and the production of the next 
"SI". The data to the code channels is taken directly from the register 
Rg 2 through the emitter-repeaters of the link (PEmS). 
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Each word of the transfer array is accompanied by "SI" signals from 
BESM-4 and BESM-6 and "ANSWER TO SI" from BESM-6 to BESM-4. 
Termination of the transfer is determined independently on each 
computer. On the BESM-4, termination of the transfer is determined by 
the "0" of SMA during comparison of the address of the running transfer 
word and the final address of the transfer array. The "0" of SMA stops 
the exchange MUOp. 
BESM-6, having finished receiving the array, checks it for correct 
transfer and issues to BESM-4 the signal "ERROR - NO ERROR", which starts 
up the TsU. Completion of the instruction Mb in the presence of PB-6 
proceeds according to a standard pattern. 
The "ERROR" signal differs from the "NO ERROR" signal by its longer 
duration, and, if the transfer is incorrect, a pulse 3g produces the set­
ting of U "1" Tg AVOsi VZU. The presence of "1" Tg AVOst VZU and of "1" 
B1 Κ (which is set in the order Ma "PB-6") leads to the transfer for A2 
in the instruction Mb. The time diagram of the operation of the MUOp of 
the exchange with BESM-6 is given in figure 2. The machine contains an 
autonomous mode for checking the execution of the instruction "PB-6". 
c) BESM-4 Elements operating on line with 
the BESM-6 Computer 
The considerable distance between the BESM-6 and the BESM-4 computers 
(about 200 m) and the incompatibility in the levels of the standard signals 
of the machines made it necessary to make certain changes to the circuit 
of the existing standard cell of the UF and the construction of a new 
PEmS element. 
The UF cell, which transmits the "SI" signal to BESM-6 operates with 
an RK-150 cable and emits a signal lasting 0.5 microsecond. A widening 
of the standard signal was obtained by a much more intense saturation of 
the PP2 triode and a decrease in the recovery time of the minority 
carriers by connecting in parallel the 510 Ω resistances R8 and R9. The 
signal parameters are shown in figure 3. 
The PEmS element, which is shown in figure 5, is connected to the 
clock of the register Rg 2 and operates onto a telephone cable. The 
PEmS is a two-cascade emitter-repeater which matches the levels of the 
BESM-4 signals with the levels of the BESM-6 signals. 
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As for their design, the 50 PEmS elements are grouped on a single 
plate and are fitted to plate 2 of BESM-4. The parameters of the trans­
fer signals to BESM-6 are shown in figure 3. 
3. PRINCIPLE OF OPERATION OF "BESM-6" WHEN 
OPERATING IN CONJUNCTION WITH "BESM-4" COMPUTER 
For the receipt of data having a size of "1k" in the form of 45-bit 
words from the BESM-4 to the BESM-6 computer the equipment mainly used 
was a device with a seventh reserve control for the exchange with an 
external memory on magnetic tape, as modified by the SAM factory team for 
making recordings with the "Hodoscope" physics apparatus. 
The system for receiving data in the form of 10-bit syllables was 
modified to enable reception of a 50-bit word completely on the executive 
register (IR) of the UVU unit, omitting the intermediate syllable buffers. 
For organisation of the link, changes were made to the corresponding logic 
of the seventh channel. 
The readiness of the buffer of the word of the 7th channel for the 
issue of the next word to the MOZU is described as follows: 
GBNS7 = GBNS7 • Κ + GBNS7 • PBUS7 · KhBAUS7 • UOZ + BRPA7 • KhBS 17 • 
RBUS7•+ C• (-) • 
The jth bit of the executive register is: 
IRj = IRj • GIR + UKORj • PIRSO + {7VOSte • TSdKe} • PIRS1e + 
+ {ZTRON7} • PIRS°e (j - 1) rRChBESM_4 j = 2 ÷ 46, 48, 49 
IRj = IRj • GIRe + UKORj • PIRSO + {7VOS • TSdKe} • PIRS1e + 
+ {ZTRON7} • PIRSj • (j - 1) rRChBESM-4 j = 47, 40 
IR51 = [IR51] (-) + IR51 GIRe + {50r RChBESM-4 • ZTRON7e} • PIRS51; 
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the blocking is removed on the first two "SI": 
SI7 = SI7 • Κ + SI7 • PBUS7e, • KhBS7e • S + USI7 C; 
The cable amplifier for reception of the synchro-pulses: 
UKR7 = (SIBESM_4) from BESM-4; 
The interruption signal into the BRUS: 
(SPr 31) = "INTERROGATE" from BESM-4; 
(REPLY TO SI) = PBChV is emitted to BESM-4; 
(AUTHORIZATION TO EXCHANGE) = RBUS7 is issued to BESM-4; 
(ERROR NO-ERROR) = UMSP1 is issued to BESM-4. 
The possibility is envisaged for data exchange without service words; 
this is done by setting "0" of the 22nd bit in the word control code (KUS) 
for the seventh channel: 
PSS7 = PSS7 • Κ + PSS7 • PBUS7e • KhSS7 • 22rBUS7 + PBUS7e • S 
[22rKUS is exchange without service words (SS)]]. 
As the exchange is done with 45-bit words, the 44th and 45th bits 
are set respectively to the 49th and 50th bits of the IR and the zero 
code is fed to the 44th to 48th bits. 
A block diagram for the arrangement of BESM-6 link is shown in 
Fig. 1. The type of signal and their relationship are shown in figure 3. 
The link program is in the program of BESM-6 machine; the machine 
waits for the signal "INTERROGATE". This signal is sent to the 31st bit 
of the main interruption register (RP) of the BRUS unit. The reaction of 
the link program to "INTERROGATE" is the instruction to exchange one 
sheet of data, in which case the signal RBUS7 "AUTHORIZATION TO EXCHANGE" 
is produced by the equipment. 
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After composition and amplification, the word synchro-pulses become 
UKR7 word synchro-pulses, which prepare the circuits of the UVU unit to 
accept the actual data word for the executive register, and, after this, 
for the MOZU, with the composition of the appropriate MOZU address. The 
bits of the data word are received on the IR by the gate "ZTRON7" which 
is produced from the synchro-pulse of the word. 
At the moment the word is issued from the UVU to the MOZU a signal 
PB4V is produced which is sent into BESM-4 as the "REPLY TO SI". 
Before the "1k" data array, 8 service words follow from BESM-4. 
Their recording is effected by the apparatus in the MOZY memory with the 
addresses 00070 - 00077. In one of the service words is the ΚΣ of the 
array which is transferred from BESM-4. The data part of the array is 
recorded on the MOZY sheet shown in the code of the control word. 
The exchange of one sheet is completed after the last word of the 
array has been received, at which time the signal "RBUS7" ("AUTHORIZATION 
TO EXCHANGE") is removed. The link program of BESM-6 fixes this moment 
and changes over to a control summation of the array received. After 
this, the ΚΣ received and that received from BESM-4 are compared. 
After comparison of the ΚΣ, by means of the program the first bit 
of the peripheral mask (MSP) is set to "1". Depending on the result of 
the comparison of ΚΣ, its setting to "0" by the program is effected in 
2 microseconds if the ΚΣ coincides, and in 15 microseconds if the ΚΣ 
does not coincide. The signal UMSP1 is sent as the "ERROR - NO ERROR" 
signal to BESM-4. 
The control signals and coded data from BESM-4 pass through gating-
circuits and are then amplified by the cable-type amplifiers of the UKVU 
up to the level of the standard signals of BESM-6. The gating-circuits 
provide a means of prohibiting the receipt of data from BESM-4 when 
operating with the HODOSCOPE physics apparatus. 
The link to BESM-6 was effected by the standard elements and cells of 
the machine. 
The control signals from BESM-6, "AUTHORIZATION TO EXCHANGE", "REPLY 
TO SI", "ERROR - NO ERROR", are emitted from the UVSP unit in the form of 
9V negative pulses. 
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4. LINK SERVICE PROGRAM 
a) Service program for the link to BESM-6 
The following was required of the program link channel from BESM-4 
to BESM-6: 
1) receive in BESM-6 data from BESM-4 and check its correctness. 
2) provide stored data in a form accessible to the processing 
program. 
The simplest way of dealing with the problem was to write the link 
program independently of the dispatcher; the program, however, stores up 
the data received on a magnetic tape with a method which, in accuracy, 
corresponds with similar operations of the despatcher's exchange task. 
The program operation can be seen from the block diagram in 
figure 6. 
The direct exchange of BESM-6 with BESM-4 is effected by instruc-
tions which are prohibited for the mathematical program: 002 and 033 
(see ref. 2). 
On the instruction 002 the 31st bit in MGRP is set up; this denotes 
the authorization for interrupt, on request from BESM-4, with subsequent 
passage from the interrupt program to the instruction for exchange. 
On the instruction 033, the KUS for exchange is sent out in the 7th 
channel, after which the mask is set up for authorization of the inter-
ruption on the completion of the exchange. Next, the correctness of the 
data received is verified. 
b) Test program for checking the link to BESM-4 
The test for checking the transmission to BESM-6 consists of pro-
ducing a number of arrays in order to ascertain defective elements in the 
line linking BESM-4 with BESM-6. 
The test is controlled with the KZU-3. The principle of test 
operation is shown on the block diagram in figure 7. 
The test authorizes, after transmission of the array, the print-out 
of the data concerning the array transferred. In the case of incorrect 
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transfer, various types of recycling of the transfer are carried out. On 
transfer of the last array, the service word denoting the end of the 
transmission is issued. 
The test uses the REFOR-6 program for production of the control bits 
of the transfer word and of the control sum of the array; this program 
was compiled by E.D. Shcherbakov, a member of the IHEP. The REFOR-6 
program limits the transferred word to 43 bits because of the discarding 
of the least significant bit of the number (1st bit) and the sign bit of 
the number (45th bit). The block-diagram of the REFOR-6 program is shown 
in figure 8. 
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S E R V I C E P R O G R A M 
FOR THE CHANNEL LINK FROM BESM-4 TO BESM-6 
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02000 
-40 000 0000 
00 000 0000 
-04 000 00000 
00 0 0 0 0000 
-00 000 0000 
00 000 0000 
-01 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 100 0000 
00 000 0000 
-00 040 0000 
00 000 0000 
-00 020 0000 
00 000 0000 
02010 
-00 010 0000 
00 000 000 
-00 004 0000 
00 000 0000 
-00 002 0000 
00 000 0000 
-00 001 0000 
00 000 00000 
-00 000 4000 
00 000 000 
-00 000 2000 
00 000 0000 
-00 000 1000 
00 000 0000 
-00 000 0400 
00 000 0000 
02020 
-00 000 0200 
00 000 0000 
-00 000 0100 
00 000 0000 
-00 000 0040 
00 000 0000 
-00 000 0020 
00 000 0000 
-00 000 0010 
00 000 0000 
-00 000 0004 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0001 
00 000 0000 
02030 
-00 000 0000 
10 000 0000 
-00 000 0000 
04 000 0000 
-00 000 0000 
02 000 0000 
-00 000 000 
01 000 0000 
—00 000 0000 
00 200 0 0 0 0 
-00 000 0000 
00 100 0000  
-00 000 0000 
00 040 0000 
-00 000 00000 
00 020 0000 
04040 
-00 000 0000 
0 0 010 0000 
-00 000 0000 
00 004 0000 
-00 000 0000 
00 002 0000 
-00 000 0000 
00 001 0000 
-00 000 0000 
00 000 4000 
-00 000 0000 
00 000 2000 
-00 000 0000 
00 000 1000 
-00 000 0000 
00 000 04000 
0 2050 
-00 000 0000 
00 000 0200 
-00 000 0000 
00 000 0100 
-00 000 0000 
00 000 00 40 
-00 000 0000 
00 000 0020 
-00 000 0000 
00 000 00 10 
-00 000 0000 
00 000 0004 
-00 000 0000 
00 000 0002 
-00 000 0000 
00 000 0001 
020600 
-00 000 0000 
00 000 0070 
-00 000 0000 
00 000 0007 
-00 000 0000 
00 000 0017 
-17 377 7777 
17 377 7777 
-00 000 0000 
00 000 7777 
-00 000 7400 
00 000 0000 
-00 000 0000 
00 000 0100 
-00 000 0000 
00 000 0110 
02070 
-00 000 0000 
00 000 0120 
-00 000 0000 
00 000 0130 
-00 000 0000 
00 000 3777 
-00 000 0000 
02 143 0000 
-17 200 0000 
00 000 0000 
-00 000 0000 
00 000 0030 
-00 000 0000 
00 000 0045 
-00 000 0000 
00 000 0050 
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02100 
-00 000 0000 
00 000 0060 
— 1 5 266 6666 
15 266 6666 
-00 007 0707 00 000 0000 
-16 163 4760 
07 071 6347 
-04 245 1253 
12 122 4510 -00 000 0000 00 103 0000 
-00 000 00000 
00 000 7576 
-00 000 0000 
00 300 2524 
02110 
-00 177 7777 
7 377 7777 
-00 000 0037 
00 000 0000 
-00 000 0000 
00 000 0001 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0004 
-00 000 0000 
00 000 0010 
-00 000 00000 
00 000 0000 
-00 000 0000 
00 000 0000 
0 2'20 
-04 236 7600 
07 234 7600 
-04 220 1000 
04 022 1000 
-04 220 1000 
04 022 1000 
-04 220 1000 
04 022 1000 
-07 234 1000 
04 022 1000 
-04 220 1000 
04 022 1000 
-04 220 1030 
04 022 1030 
-04 236 1030 
04 034 1030 
02130 
-04 236 7600 
03 016 3600 
-04 220 1000 
04 222 2200 
-04 220 1000 
00 222 2200 
-04 220 1000 
03 022 2200 
-07 234 1000 
00 236 2200 
-04 220 1000 
00 222 2200 
-04 220 1030 
10 222 2230 
-04 236 1030 
07 022 2230 
02140 
-00 036 0600 
03 016 3600 
-00 022 1200 
04 222 2200 
-00 022 2200 
00 222 2200 
-00 022 2200 
03 022 2200 
-00 022 2200 
00 236 2200 
-00 022 2200 
00 222 2200 
-00 022 2230 
10 222 2230 
-00 022 2230 
17 022 2230 
021 50 
-07 222 3400 
00 000 0000 
-04 020 2200 
00 000 0000 
-04 022 2200 
00 000 0000 
-04 022 2200 
00 000 0000 
-07 032 2200 
00 000 0000 
-04 026 2200 
00 000 0000 
-04 022 2230 
00 000 0000 
-07 022 3430 
00 000 0000 
02160 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02170 
-00 036 0600 
0 7 234 0000 
-00 022 1200 
04 022 0000 
-00 022 2200 
04 022 0000 
-00 022 2200 
04 034 0000 
-00 022 2200 
04 022 0000 
-00 022 2200 
04 022 0000 
-00 022 2230 
04 022 0030 
-00 022 2230 
07 236 0030 
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02200 
-00 000 0000 
00 0000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02210 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02220 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
002230 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
0 2240 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02250 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02260 
- 0 0 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02270 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
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02300 
-00 010 0006 
00 011 2060 
-00 036 0103 
00 040 0001 
-01 033 4100 
00 000 2200 
-00 010 0006 
00 011 2061 
-00 012 2061 
00 040 0002 
-00 010 2200 
02 011 2040 
-00 270 2510 
00 010 2200 
-02 011 2030 
00 270 2511 
0 2310 
-00 010 2107 
00 000 0501 
-11 310 2501 
00 000 0000 
-00 010 0006 
00 036 0 106 
-00 013 2055 
00 036 0077 
-00 000 2160 
00 000 2161 
-00 010 2030 
00 033 0100 
-00 010 2030 
00 033 0110 
-00 010 2030 
00 033 0120 
02320 
-00 010 2030 
00 033 0130 
-00 000 0000 
00 000 0000 
-00 010 2062 
00 040 0021 
-00 010 2065 
00 036 0100 
-00 002 0 0036 
00 000 0000 
-00 010 0006 
00 011 2061 
-01 013 2063 
00 040 0003 
-00 010 2057 
03 033 0000 
02330 
-00 000 0000 
00 300 2330 
-00 000 0000 
00 300 2545 
-00 036 0071 
00 013 2033 
-00 013 2036 
01 033 0000 
-00 000 0000 
00 010 2057 
-00 000 0000 
03 033 0000 
-00 000 0000 
00 300 2336 
-00 010 0006 
00 011 2060 
02340 
-00 040 0004 
04 010 0006 
-00 011 2072 
00 012 2072 
-00 013 2160 
00 000 2200 
-00 011 2044 
00 270 2350 
-00 010 2065 
00 012 2072 
-00 013 2200 
00 040 0012 
-00 010 2056 
00 013 2057 
-00 000 2200 
00 300 2354 
02350 
-00 010 2072 
00 011 2200 
-00 012 2063 
00 013 2057 
-00 040 0012 
00 010 2057 
-00 000 2200 
00 000 0000 
-12 370 2355 
00 300 2362 
-00 010 2065 
00 036 0100 
-00 002 0036 
00 000 0000 
-00 010 2200 
03 033 0000 
02360 
-00 000 0000 
00 300 2360 
-00 000 0000 
00 300 2354 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 010 0000 
00 000 2166 
02370 
-00 010 0000 
00 000 2162 
-00 000 2163 
00 010 2021 
-00 036 0100 
00 002 0036 
-00 0 00 0000 
00 300 2 3 73 
-00 010 2073 
00 036 0100 
-00 033 0007 
00 010 2027 
-00 036 0100 
00 002 0036 
-00 0 00 0000 
00 300 2377 
- 15 -
02400 
-17 241 0000 
12 247 6001 
-00 010 0000 
00 000 2200 
-00 010 2200 
00 015 2074 
-17 013 0000 
00 011 2110 
-00 000 2200 
12 370 2402 
-00 010 2200 
00 012 0077 
-00 260 2475 
00 300 2470 
-00 010 0000 
00 000 2164 
02410 
-17 241 0000 
12 247 6001 
-00 000 0000 
00 0 10 0000 
-17 013 0000 
12 370 2412 
-00 000 2200 
01 010 2072 
-00 040 0004 
00 010 2200 
-04 000 0007 
00 010 7777 
-04 000 0005 
00 010 2101 
-00 000 7777 
00 010 2160 
02420 
-00 036 0064 
00 013 2161 
-00 013 2102 
04 000 0006 
-04 000 0003 
00 010 2103 
-04 000 0004 
00 0 10 2104 
-04 000 0002 
04 000 0001 
-04 000 0000 
11 310 2501 
-00 010 2065 
00 036 0100 
-00 002 0036 
00 010 0006 
02430 
-00 011 2061 
00 036 0071 
-00 015 2105 
01 033 0000 
-00 010 2057 
03 033 0000 
-00 000 0003 
00 300 2433 
-00 033 4035 
00 011 2106 
-00 200 2436 
00 300 2441 
-00 033 410 
0 1 011 2107 
-00 260 2440 
09 300 2441 
02440 
-00 000 2165 
00 300 2442 
-00 010 2057 
00 000 2165 
-00 010 2161 
00 011 2057 
-00 260 2444 
00 300 2452 
-00 010 2165 
00 000 2162 
-00 010 2161 
00 013 2057 
-00 000 2161 
04 010 0006 
-00 013 2057 
04 000 0006 
02450 
-04 000 0003 
11 310 2501 
-00 000 0000 
00 300 2426 
-00 010 2165 
00 000 2163 
-00 013 2162 
00 011 2056 
-00 260 2455 
00 300 2512 
-00 010 2160 
00 013 2056 
-00 000 2160 
00 010 2161 
-00 013 2057 
00 000 2161 
02460 
-00 010 0076 
00 011 2063 
-00 260 2370 
00 010 2161 
-00 036 0101 
00 015 2167 
-00 000 2157 
11 310 2501 
-00 000 0000 
00 300 2513 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02470 
-00 010 2057 
08 033 0034 
-12 247 7774 
00 040 0000 
-00 040 0000 
12 370 2472 
-08 010 0000 
00 033 0634 
-00 000 0000 
08 300 2504 
-00 010 2557 
00 033 0034 
-00 040 0000 
08 040 0000 
-08 010 0000 
00 033 0034 
- 16 -
02500 
-00 000 0000 
00 300 2407 
-17 240 2200 
12 247 7767 
-17 000 0000 
12 370 2502 
-00 000 0000 
11 300 0000 
-00 010 2166 
00 011 2055 
-00 270 2514 
00 010 2166 
-00 013 2057 
00 000 2166 
-00 000 0000 
00 300 2370 
02510 
-05 240 2120 
00 300 2534 
-05 240 2130 
00 300 2534 
-05 240 2140 
00 300 2534 
-05 240 2150 
00 300 2534 
-05 240 2170 
00 300 2534 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
02520 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 000 0000 
00 000 0000 
-00 010 2030 
00 033 0100 
-00 033 0110 
00 033 0120 
-00 033 0130 
00 010 0000 
-00 036 0 100 
00 010 2111 
02530 
-00 010 0000 
00 036 0100 
-00 002 0036 
00 042 0033 
-00 013 2057 
00 040 0033 
-00 040 0000 
03 320 0000 
-05 010 0000 
00 002 0007 
-05 010 0001 
00 002 0006 
-05 010 0002 
00 002 0005 
-05 010 0003 
00 002 0004 
02540 
-05 010 0004 
00 002 0003 
-05 010 0005 
00 002 0002 
-05 010 0006 
00 002 0001 
-05 0 10 0007 
00 002 0000 
-00 000 0000 
00 300 2544 
-00 010 2065 
00 002 0036 
-00 002 0036 
00 010 0006 
-00 011 2061 
































































Fig. 3 Parameters of the link signals 
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Fig. 4 Correspondence between word bits 
of the machines 
Fig. 5 Circuit of a PEmS element 
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Fig. 6 Block-diagram of a link programme to BESM-6 
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Fig. 7 Block diagram of the BESM-4 test for checking 
the transfer to BESM-6 
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Fig. 8 Block diagram of the REFOR-6 program 
